Chromatin structure and DNA methylation of the IL-4 gene in human T(H)2 cells.
Human T(H)2 cell differentiation results in the selective demethylation of several specific CpG dinucleotides in the IL-4 and IL-13 genes, which are expressed in activated T(H)2, but not T(H)1, cells. This demethylation is accompanied by the appearance of six DNase I hypersensitive sites within 1.4 kb at the 5'-end of the IL-4 gene. Micrococcal nuclease (MNase) digestion revealed that in both T(H)1 and T(H)2 cells nine nucleosomes with a repeat length of 201 bp are identically positioned around the 5'-end of the IL-4 gene. However, only in T(H)2 cells are six out of the eight intervening linkers exposed to DNase I. This suggests that a major perturbation of the higher-order chromatin structure occurs above the level of the nucleosome in vivo. It is observed in cells that are poised for expression but which are not actively expressing the gene (i.e. resting T(H)2 cells). Notably, all the demethylated CpGs in T(H)2 cells are found in DNA that is accessible to DNase I. This may suggest that the opening of the chromatin structure allows binding of specific trans-acting factors that prevent de novo methylation.